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problem of nonlinear elastodynamics in the 
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Nonlinear Elastostatics
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Main Results
1. If the linearized problem has unique solutions, 
then so does the nonlinear one, nearby.  This is 
done by using the linear Lp theory and the 
inverse mapping theorem.
2. Our results can be applied to the Saint Venant-
Kirchhoff elastic material and the Hencky-Nadai
elasto-plastic material.
Crucial Point
• The crucial point is how to find a function space
associated with the degenerate boundary 
condition in which the linearized problem has 
unique solutions.
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Remarks
1. Condition (P) implies that the reference 
configuration is a natural state.
2. Condition (A) implies that our boundary 
condition is not equal to the pure traction
boundary condition
Fundamental Assumptions (2)
2
( ) a t  
e n j o y s  t h e  p r o p e r t y  o f  
a n d  i s  
1
2
i j m m i j j i m
WH


  
 
 
s y m m e t r y
u n i f o r m l y  p o i n t w i s e  s t a b l e
I
F F
e e e
 
  
  

 
A
A A A
A

Main Theorem (1)
Main Theorem states that if the linearized 
problem is uniformly pointwise stable, then, 
for slight perturbations of the load or 
boundary conditions from their values at the 
natural state, then the nonlinear problem has a 
unique  solution.
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Condition (H) is satisfied and 
so Main Theorem applies.
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Open Problems
1. The first problem is to generalize Main Theorem 
to the case where the domain has corner 
singularities.
2. The second problem is to study the case where 
the function is the characteristic 
function of a subset of the boundary.
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